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MINERALOGY AND PETROGRAPHY. 1 

Thermometamorphism. — A very brief but extremely interest- 
ing review of the effects of thermometamorphism in the acid and basic 
lavas in contact with granite and granophyre in the Lake District, 
Eng., is given by Harker. 2 The altered zone surrounding the latter 
rocks is about f of a mile wide. On its outer periphery only the sec- 
ondary constituents of the basic lavas have been affected by the con- 
tact action. This leads the author to the statement that the substances 
most susceptible to thermal agency are those formed under ordinary 
meteoric conditions, minerals of direct igneous origin being more 
refractory. In the rocks under discussion but little change in chemi- 
cal composition has taken place as a consequence of their metamor- 
phism, except that there is a loss of water and a gain in boron quite 
near the contact. The mineralogical changes noted are the production 
of biotite from the chloritic decomj3osition products of pyroxene and 
the formation of clear feldspar from the original turbid mineral. In 
addition to these, quartz, green hornblende, actinolite, tremolite, augite, 
sphene, rutile, magnetite and pyrite have also resulted from the meta- 
morphic processes. The characteristic contact minerals of sedimentary 
rocks, cyanite, andalusite and garnet are practically absent. Their 
abundant presence in sedimentary rocks is thought to be due to the 
fact that these contain but a small proportion of alkalies, as a result 
of the long continued chemical degradation to which they have been 
subjected, and that since feldspar, which the author regards as a char- 
acteristic contact mineral, could not form, only aluminous new 
products are possible. The careful study of the altered rocks indicates 
that there was very little interchange of substance between different 
portions of the original rock, excejjt between those parts that were 
immediately adjacent. The preservation of minute structures, such 
as fluxion lines and spherulitic aggregates, point to this conclusion. 
In the case of the acid lavas the material very near the metamorphos- 
ing mass consists principally of a fine-grained aggregate of feldspar 
and quartz. Aluminous and ferruginous compounds were absent from 
the original lava ; they are likewise absent from its altered phases. 

Edited by Dr. W. S. Bayley, Colby University, Waterville, Me. 
2 Bull. Geol. Soc. Amer., Vol. iii, 1892, p. 16. 
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Cellular Epidote in Granite. — Three granite sections from 
Wrangell Island, Alaska, the Pelly River in the Yukon District, and 
from the Stikine River, in the Coast Range of British Columbia, are 
described by Adams 3 as exhibiting several interesting peculiarities. 
All possess large quantities of epidote, which has a rudely outlined 
crystal form. In the specimen from the first mentioned locality the 
epidote is intergrown with allanite, with the latter on the interior. 
The most peculiar feature in connection with the epidote is its cellular 
structure, it being merely a skeleton of this substance enclosing small, 
elbow-shaped areas of quartz, feldspar, etc. Calcite and muscovite 
grains were noted with the same structure. In the case of the mica 
the inclusions occupy such a large portion of the area enclosed within 
the outline of the mineral that the muscovite appears as an assemblage 
of detached fragments, optically continuous with one another. Upon 
discussing the origin of the cellular minerals the author is compelled 
to the conclusion that they have all been formed since the consolida- 
tion of the rocks in which they occur. Since these all show evidence 
of having undergone slight crushing, it may be that the growth of the 
minerals is dependent somehow upon the reactions set up during the 
crushing. As all the constituents in these granites are fresh, the con- 
clusion that the calcite, muscovite and epidote are secondary is an 
interesting one. 

Petrographical Notes. — In an article descriptive of Chilean ore 
deposits Moricke 4 gives a few petrographical notes on a hornblende- 
biotite granite, a tourmaline granite, a quartz diorite, a quartz por- 
phyry, and two other rocks of special interest. One is a quartz tour- 
maline rock in which a sort of groundmass of the former mineral 
encloses small idiomorphic crystals of the tourmaline. It is presum- 
ably an eruptive. The other is a perlitic pitchstone from Guanaco, 
with large phenocrysts of plagioclase and sanidine and a few flakes of 
biotite. Its unique feature is the possession of gold in skeleton crys- 
tals scattered through the glassy matrix, enclosed in the spherulites 

and included in the fresh feldspar. Masses of an azure blue sac- 

charoidal 5 rock occur imbedded in a granular serpentine at a point on 
the Gila River, 40 miles west of Silver City, N. M. In the thin sec- 
tion these masses are found to be composed of a granular, colorless 

Canadian Rec. of Sci., Sept., 1891, p. 344. 

4 Min. u. Petrog., Mitth. xii, p. 195. 

5 Merrill and Packard. Amer. Jour. Sci., April, 1892, p. 279. 
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pyroxene intermingled with calcite, with the pyroxene more or less 
altered into serpentine. A fragment of the rock free from calcite and 
serpentine gave: Si0 2 = 54.30; MgO = 18.33 ; FeO = 1.11 ; CaO 
= 25.00, a composition corresponding, to Ca Mg (Si0 3 ) 2 . The blue 
color is supposed to be due to the ferrous iron present in the pyroxene. 

Two New Rocks. — Boninite is a bronzite limburgite from Peel 
Island, one of the Bonine group, near Japan. It is described by 
Petersen 6 and Kikuchi' as consisting of phenocrysts of olivine, bron- 
zite and a few augites imbedded in a glass full of crystallites, some of 
which are sanidine. The rock is closely related to sanukite. 8 Mija- 
kite from Mijakeshima is an andesite with a reddish brown pyroxene, 
supposed to be triclinic, feldspar and glass, forming a groundmass in 
which are porphyritic crystals of bytownite, a little augite, hypers- 
thene and biotite. The composition is : 

Si0 2 ALO, Fe 2 3 FeO MnO MgO CaO Na 2 K 2 Loss Total. 
50.87 21.98 5.85 5.09 1.45 1.38 9.12 2.85 22 .43 = 99.24 

Optical Anomalies. — In a prize volume 9 issued by the Fiirstlich 
Jablonowski Society of Leipzig, Brauns discusses critically and in 
great detail the various theories proposed in explanation of optical 
anomalies and gives a resume of all the work done on individual 
minerals exhibiting the phenomena. About seventy substances in 
which anomalies have been discovered are treated in the second part 
of the volume, while in the first part the space is devoted to the his- 
torical and critical discussion of the theories. The anomalous bodies 
are divided into five groups according as the cause of their peculiari- 
ties is differently orientated Iamellag ; dimorphous enantiotropism of 
their substance, strain, isomorphous mixture or loss of water. In an 
appendix are grouped those minerals the cause of whose anomalies is 
unknown. Pyrenaite, the black garnet occurring in a black lime- 
stone at the Pic d'Eres Lids, Pyrenees, show such regular anomalies 
that Mallard 10 is enabled to determine the optical constants of the sub- 

6 Jahrb. Hamburg, wissensch. Anst. viii, 1891, p. 1. 

'lour. Coll. of Sci., Imp. Univ. Japan, iii, 1889, p. 67. Ref. Neues Jahrb. f. Min., 
etc., 1892, i, pp. 311 and 313. 

8 Amer. Naturalist, 1891, p. 368. 

°Die Optischen Anomalien der Krystalle. . Leipzig, S. Hirzel, 1891. PI. 6, pp. 
10 and 370. 

10 Bull. Soc. Fran?, d. Min., xiv, p. 293. 
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stance whose six orthorhombic pyramids build up the perfect dodeca- 
hedral crystals. Its mean index of refraction is 1.74 and its optical 
angle 2 V = 56° 5'. The author regards his observations as settling 
the question as to the cause of. optical anomalies in garnet in favor of 
his own theory and in opposition to the theories of Klein and of 
Brauns, the former of whom regards them as due to the dimorphism 
of the garnet molecule and the tension resulting from its attempt to 
pass to a more stable form than that in which it crystallized, and the 
latter as due to isomorphous mixtures. 

Examination of thin sections of beryl crystals from the Ilmenge- 
birge in the Urals leads Karnojitzky" to the belief that the anomalies 
discoverable therein are dependent directly upon the limiting faces of 
the crystals. When these differ the character of the internal struc- 
ture differs, as is also often true in the case of garnet. An optically 
anomalous beryl crystal consists of several elemental individuals, the 
number and position of which correspond closely with the number 
and positions of the limiting planes of the crystals. The positions of 
the individuals preclude the notion of twinning. The author thinks 
the anomalies due to the isomorphous mixture of the beryl Substance 

with some other, probably tourmaline. In a section of dioptase cut 

parallel to the base the same investigator 12 found uniaxial areas distrib- 
uted among the normal biaxial areas in such a way as to convince him 
that the interior structure of the mineral is determined to some extent 
by its exterior form, as in the case of the beryl. 

Mineralogical News.— Genth and Penfield 13 have obtained 
hubnerite crystals from two localities near Silverton, Col., from White 
Oaks, N. M., and from Nye Co., Nev. Those from the North Star 
Mine, near Silverton, were doubly terminated, so that by their meas- 
urement the axial ratio, .8362 : 1 : .8668, was determined. Cleavage 
sections parallel to oo Poo' extinguish at about 17° from c in the obtuse 
/5, which direction is the axis of least elasticity. Pleochroism is 
marked, being green parallel to C and yellowish brown parallel to B. 
Density is 6.713 and composition W0 3 = 74.75 ; FeO — 2.91 ; MnO 
= 21.93; CaO = .11 ; MgO = tr. Bismuthite from the phenacite 
locality of Mount Antero, Col., and hessite from the Refugio Mine, 
Jolisco, Mex., are also briefly described by the same authors. They 
were, however, too impure to yield good analytical results. A natrolite 

"Zeits. f. Kryst., 1891, xix, p. 209. 

12 Ib., 1891, xix, p. 593. 

13 Amer. Jour. Sci., March, 1892, p. 184. 
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associated with eudialite, etc., at Magnet Cove, Ark., is in large color- 
less crystals whose analysis gave : Si0 2 = 47.97 ; A1 2 3 = 26.51 ; 
Na 2 = 15.98 ; H 2 = 9.81. 

Yeates and Ayres" have come into the possession of sufficient quan- 
tities of plattnerite to enable them to describe it in some detail. The 
mineral is associated with limonite and white pyromorphite at the 
" You Like" lode, near Mullan, Idaho. The pyromorphite is in veins 
cutting nodules of the plattnerite and in little crystals imbedded in 
them. The color of the lead oxide is iron black. Its streak is chest- 
nut-brown, its hardness 5.5 and density 8.56. An analysis showed the 
following composition : Pb = 83.20 ; Ag = tr. ; Cu = .14 ; Fe Al 
= 1.20 ; O = 12.93 ; Ins. = .82, besides Ca and Mg. Upon break- 
ing open some of the nodules little cavities were found in it, whose 
walls were covered by druses of tiny crystals. These plattnerite crys- 
tals are tetragonal and isomorphous with the members of the rutile 
group, a : c = 1 : .67643. They are prismatic with oo Poo ; 3Poo and 
sometimes oP and IP. 

In another contribution to the discussion of the constitution of micas 
and chlorites Clarke and Schneider 15 communicate results of analyses 
of waluewite, elinoehlor and leuchtenbergite from Slatoust, of diallage 
serpentine from Syssert, and of white mica from Miask, in the Urals. 
One of the conclusions based upon the action of the chlorites toward 
reagents is to the effect that their composition cannot be explained in 
terms of the Tschermak theory. 

At Placerville, Eldorado Co., Cal., is a vein of quartz cutting quartz- 
ite. The vein is much decomposed and contains pockets of red earth 
in which are numbers of quartz™ crystals, some of immense size. 
Mauy bear inclusions of chlorite arranged in zones marking successive 
stages of growth, and others contain hollows that are moulds of groups 
of some rhombohedral mineral, probably siderite. Broohite and octa- 
hedrite are also found in these pockets, sometimes loose in the clay, 
sometimes implanted upon the quartz or included within it. In the 
same article there is described an immense monazite crystal from Perm, 
Russia, and enormous rubies from Moguk, near Mandalay, Burma. 

The boumonite of Nagybanya, in Hungary, is associated with zinc, 
lead and other sulphides, siderite and quartz. According to A. 
Schmidt 17 two types of the boumonite occur, the prismatic and the 

"lb., 1892, May, p. 407. 

15 Ib., 1892, p. 378. 

16 Ib., Feb., 1892, p. 329. 

"Zeits. f. Kryst., xx, p. 152. 
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tabular, both of which are rich in forms. Two new planes fP^" and 
2P^ raise the number of forms known to occur in the species to 75. 

In the carbonaceous mica schists near the contact with granite in 
the Muglitzthal, S. E. of Dresden, Beck 18 has discovered small crys- 
tals of brookite. The original rock from which the schists were made 
contained rutile needles. These afforded the material for the brook- 
ites, which are found lying with their flat sides parallel to the cleavage 
planes of the schists. 

The striatums parallel with and perpendicular to the octahedral 
edges of the magnetite crystals from Mineville, N. Y., are ascribed by 
Kemp 19 to etching agents. The striations parallel to the edges are 
usually referred to twinning, but in the present case it is probable that 
Kemp's explanation is the correct one, for when unstriated crystals 
are subjected to the influence of HC1 and H 2 S0 4 they become covered 
with striations like those occurring in nature. 

A lot of very pure cordierite from coarse veins cutting gneiss at 
Guilford, Ct., has been analyzed by Farrington, 20 who finds in it : 

Si0 2 Al 2 O s Fe 2 3 FeO MnO MgO H 2 , 
49.44 32.97 .35 5.11 .32 10.39 1.65 

corresponding to H 2 0, 4(Mg Fe)0, 4 A1 2 3 , 10 Si0 2 . 

Treadwell 21 has made a new analysis of milarite that yielded him : 

Si0 2 A1 2 3 CaO K 2 Na 2 H 2 MgO 
72.79 10.12 11.32 4.32 .26 1.19 tr. 

This corresponds to R 2 0, 2 CaO, AL0 3 , 12 Si0 2 . 

Scalenohedral and prismatic crystals of calcite from Niederraben- 
stein, in Saxony, are described by Beckenkamp. 22 The prismatic ones 
are tetartohedral and hemimorphic. 

Miscellaneous. — Dunnington, 23 after careful quantitative analy- 
ses of seventy-two soils from various localities as widely separated as 
the Sandwich Islands and Palestine, comes to the conclusion that all 

18 Neues Jahrb. f. Min., etc., 1892, i, p. 159. 

19 Zeits. f. Kryst., xix, p. 193. 

M Amer. Jour. Sci., Jan., 1892, p. 13. 

21 Neues Jahrb. f. Mir.., etc., 1892, i, p. 167. 

22 Zeits. f. Kryst., xx, p. 163. 

23 Amer. Jour. Sci., Dec, 1891, p. 491. 
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contain titanium, which of course must necessarily exist as widely 
spread in the rocks from which the soils were made. 

Small crystals of meliUte have been detected by Bodliinder 24 in a 
mass formed by the melting of Portland cement in an oven with a 
lining containing 63%-88% of Si0 2 . The raw materials used as the 
charge consisted of a mixture of magnesia, limestone and clay. The 
crystals were imbedded in a mass of olivine(?), magnetite, mica and 
apatite. The crystals were found to be optically positive and to have 
the composition : 

Si0 2 A1 2 3 Fe 2 3 CaO MgO K 2 Na 2 
37.96 9.46 2.93 34.75 12.77 1.53 .64 

Becke 25 gives brief but very definite directions as to the use of his 
method'of distinguishing between quartz, orthoclase and plagioclase 
by etching with hydrofluoric acid and staining their etched surfaces. 

Schrauf 26 describes a method of combining microscope and reflec- 
tion goniometer in such a way that minute crystals may easily be 
studied and measured. 

M Neues Jahrb. f. Min. ( etc., 1892, i, p. 53. 

M Min. u. Petrog., Mitth. xii, p. 257. 

M Zeits. f. Kryst., xx, p. 90. 



